Bureau of Animal Population, Oxford University (Communicated by E. 8. Goodrich, F.R.S.-Received 20 February 1945) This pap er is based upon th e stu d y of 8207 wild mice (Mus musculus). The b ulk of th e anim als were obtained from 8 J a n u a ry 1942 to 7 J a n u a ry 1943, w hen 1067 mice were obtained from u rb a n h a b itats, 1150 from flour buffer depots, 1218 from cold stores an d 2033 from corn-ricks, totalling 5468.
T rapping w ith break-back tra p s provides a biased sam ple of th e p opulation, larger anim als being caught m ore readily th a n sm aller ones. In collecting from a rick, m ethods can be em ployed w hich yield a v irtu a lly com plete p opulation.
In th e absence of in form ation regarding age, w eight is a d o p ted as th e basis of classification. The criterion of fecundity a d o p ted for fem ales is th e presence of corpora lu te a in th e ovary an d for m ales th e presence of num erous sperm s in th e cauda epididym idis. 25 % alcohol or m eth y lated alcohol sufficiently preserved whole anim als w aiting for ex am ination in ho t w eather, w ith o u t m aking th e recognition of sperm difficult, or effecting an y significant alteratio n in w eight w hen dried.
The following inform ation has been o b tain ed for mice from th e four h a b ita ts : (a) They breed th ro u g h o u t th e year. (b) The evidence is again st seasonal differences either in th e percentage n u m b er of a d u lt fem ales p reg n an t, or in th e n u m b er of em bryos per litter.* (c) The n um ber of nestlings p er litte r found in th e ricks v aried from 2 to 13, w ith an average of 5*83. C om m unal nests are quite com m on, (d) The sex ratio for u rb a n is 51-83% male, flour depots 50*43%, ricks 44*61% an d cold stores 48*19%. (e) Sex is correlated w ith w eight,* i.e. th ere is a preponderance of m ales in th e lighter w eight groups, an d of females in th e heavier w eight groups. ( /) F ecu n d ity in th e fem ale is reached in th e 7*5 g. w eight group in all four h a b ita ts, though th e percentage n u m b er reaching it in th e ricks an d particu larly in th e cold stores is m uch lower th a n in th e dom estic an d flour depot sam ples.* In th e male fecundity is a tta in e d a t a som ew hat heavier w eight, (g) The p regnancy rates increase w ith th e w eight of th e m ouse in all four h a b ita ts, (h) The pro p o rtio n of fecund females p regnant during th e y ear is 0*2194 for u rb an , 0*3166 for flour depots, 0*4060 for ricks, 0*2653 for cold stores, (i) The an n u al litte r p ro d u c tiv ity is as follows: u rb a n 5*52, flour depots 7*97, ricks 10*22, cold stores 6*68 litters p er annum , (j) The average n u m b er of em bryos per p regnant fem ale is n o t significantly different betw een u rb an , flour d epot an d rick sam ples, giving an average of 5*60;* th a t for th e cold stores is significantly higher, nam ely, 6-37.* There is no correlation w ith w eight of th e p aren t.* (fc) On an average a larger n um ber of em bryos were present in th e rig h t th a n in th e left h o rn of th e uterus.* (l) The em bryo p ro d u c tiv ity rates for th e four environm ents are as follows: u rb a n 30*91, flour depots 44*63, ricks 57*23 an d cold stores 42*55 em bryos p er p re g n a n t fem ale p er annum . The a n n u a l d au g h te r p ro d u c tiv ity rates are: u rb a n 16*22, flour depots 24*79, ricks 31*51 an d cold stores 23*15. (m) I t is estim ated th a t th e nestling p ro d u ctio n ra te is in th e order of 3 % less th a n th e em bryo rate.
The m ost strik in g differences p resen ted b y th e cold-store mice are th e ir g reater w eight an d som ew hat larger n u m b er of em bryos. The rick mice show th e highest p ro d u c tiv ity rates. The u rb an rates are low est. The ra te s for th e mice from th e flour d epots an d cold stores are average. F ro m one d epot in p artic u la r, th e mice h a d v e ry th in skin a n d pelage, a n d to rn and crum pled ears.
Special a tte n tio n m ay be d raw n to th e mice in cold storages. T hey a p p a re n tly live n orm ally in an environm ent w hich h as a te m p e ra tu re n ever m ore th a n 15° F a n d can breed in th is cold environm ent all th e y ear round.
A b rief account of a rick m ouse p o p u latio n is given.
. I n t r o d u c t i o n
This investigation has involved the examination of 8207 mouse bodies obtained from several different habitats, between 8 January 1942 and 22 July 1943. I t was carried out in the Department of Zoology and Comparative Anatomy of the University of Oxford in close association with the Bureau of Animal Population, and was undertaken for the purpose of acquiring knowledge regarding the structure and dynamics of wild mouse populations.
Mus musculus L. is of world wide distribution. According to Schwarz & Schwarz ( 1943) the British mainland house-mouse is the subspecies M. musculus domesticus R utty. In the warmer climes such as Australia, U.S.A., and south Russia M. mus culus lives partly in the fields. Farther north in Russia it is largely confined to dwellings. On the mainland of Great Britain too this is largely the case, where it occurs in houses in town and country and in farm buildings and ricks, wherever there is food and a certain amount of warmth and shelter. Paradoxically, it is also found in cold stores. At intervals it increases to such large numbers th at it con stitutes a serious pest. It exhibits, as do other animals, fluctuations in numbers, which increase at times to the proportions of a plague. Elton (1942) gives a resume of some of these occurrences. Some indication of the severity of these plagues is given by the following examples. In the Australian plagues of 1916-17, £1,000,000 worth of damage was done to stacks of wheat. Hall estimated a density of seventeen mice per square yard, or over 80,000 to an acre, during migrations, at the centre of the outbreak which occurred in Kern county, California, in 1926 . As yet no clear evidence has been brought forward for any rhythm in the fluctuation of their population numbers.
The house-mouse has been recognized from early times in Great Britain as a pest. Thus in the year 930 (Cahalane 1943) cats were included in a national plan to keep down a plague of rats and -mice in Wales. The Welsh chief, Howel Dda, standardized the price of cats according to their ability at mouse catching.
The reproduction of wild populations of . musculus has received little attention, but intensive research has been carried out by various workers on the reproductive processes in laboratory stocks. A useful summary is given in Biology of the laboratory * S ta tistic a lly significant. mouse (Snell 1941) . The ovarian cycle is polyoestrous, that is, the oestrous cycles recur throughout the breeding season, ovulation occurring spontaneously and not as the result of copulation as in the rabbit. According to Allen (1922 Allen ( , 1923 , Parkes (1926a), and Merton (1938) , the cycles cover a period of 4-6 days, the most usual period being 5 days, as compared with 4-5 days in the rat. In unmated females the corpora lutea of ovulation persist for two, three or four cycles, so that it is impos sible to count the number of ova shed during a single oestrous period without staining and cutting sections of the ovary. Copulation takes place during the oestrous period, which usually occurs during the hours of darkness, that is, during the first half of the night, occasionally during the second, and only rarely during the day. A useful indication that mating has taken place is provided by the secre tion of the seminal vesicles of the male, which coagulates in the vagina to form the vaginal plug. This remains there for 18-24 hr. and occasionally as long as 48 hr. after mating, before falling out. The ova are fertilized in the upper end of the oviducts, into which they are shed at ovulation. The length of the gestation period in non-suckling mice varies in different strains. Bonhote (Barrett-Hamilton 1910, p. 659) records an exceptionally short period of 13 days, but for non-suckling mice it is described by most workers as being from 19 to 20 days. Some writers give precise data, as follows: For the purposes of this investigation 19-5 days is adopted as the average of gestation. When fertilization takes place during the post-partum oestrus, which occurs about 20 hr. after parturition, the gestation period is prolonged by anything from a day or two to 16 days (Gruneberg 1943), due to delay in implantation. Successful matings at the post-partum oestrus occur regularly in some stocks of mice. After the ova have been fertilized they pass on into the uterus, where they become implanted at more or less regular intervals throughout its length. Rapid growth now takes place, and it is at this time, 5 days after mating, that the embryos become visible as swellings in the uterus (Snell 1941) . It is from the stage of visible pregnancy that the calculations of pregnancy rates and annual pro ductivity have been made, the period of visible pregnancy being counted as 14-5 days. This period is not affected by the lengthening of the gestation period asso ciated with fertilization during the post-partum oestrus, since the prolongation occurs in the pre-implantation stage.
The span of life of laboratory mice has been found by various workers to reach about 3^ years (156-182 weeks), while Metschnikoff and Weismann had an excep tional stock where the span of life was as long as 5-6 years (260-312 weeks) (see Backmann 1939) . The average length of life is about 90 weeks (Greenwood 1928; Robertson 1926) , when, according to Robertson, senility begins to set in. Snell [1941) states th at the useful breeding period of most inbred females terminates tvdien they are 10 or 12 months old, after which litters tend to be small and breeding irregular.
It must be borne in mind th at all the above-quoted data are derived from aboratory mice, whereas the mice considered in this investigation were living mder 'wild' conditions.
2 . S o u r c e s o f s u p p l y a n d m e t h o d s o f c o l l e c t i n g
The sources of supply of the mice fall under four heads comprising four different environments. These are: (1) cold stores, (2) Ministry of Food buffer depots, 3) corn-ricks, (4) urban-including warehouses, shops, restaurants, and dwelling louses.
In the cold stores, buffer depots and urban environments the most generally effective method of capture was found to be the break-back trap baited with a linch of rolled oats. The specimens from the cold stores, the Port of London warelouses and most of the buffer depots were obtained by the local rodent officers is the result of their 'trapping o u t' operations, and were dispatched in tin con-;ainers to the Bureau. This method was found to be quite satisfactory except in the lottest months of the year, when the supply of mice fell, as they became unfit for losting. In order to overcome this difficulty the writer found th at they could be ireserved for at least a week in methylated alcohol or in 25% alcohol without leteriorating, and th at when dried in the sun or over the hot pipes for about half in hour, the process made no significant difference to their weight. At higher soncentrations it is impossible to distinguish the individual sperms in the cauda pididymidis, so th at smears, which are useful criteria of fecundity, became valueess. This, I am informed by Dr J. R. Baker, is caused by the coagulation of the >rotein in the epididymis into a meshwork with which the spermatozoa become o entangled th a t they can no longer be distinguished as individual elements.
Most of the urban mice were trapped by the writer in various shops, restaurants ,nd private houses in and around Oxford. The mice from the corn-ricks were also •btained by the writer with the help of Mr H. N. Southern. This necessitates attendance while the ricks are threshed, when the sheaves are lifted up and the nice exposed. In a lightly infested rick the surest and most humane method was hought to be to catch them by hand and kill them by knocking their heads against ome hard object; if the infestation was heavy it was found necessary to use sticks r swatters. Some fairly complete rick populations were obtained. For this purpose it was ound necessary to surround the rick with small-mesh ( § in.) shrimp netting. This ^as hung over the 30 in. wire-netting fence which is erected round the rick, usually 252 E. M. 0 . Laurie at a distance of about 6 ft. from the base, in accordance with Order (No. 2) (1940). The shrimp netting was secured to the ground in such a way as to prevent the mice from escaping underneath it. By this means it was possible to kill almost the entire population of a rick. Even under these conditions a certain number of the small mice escaped.
The trapping methods employed in obtaining samples tend to select the heavier weight groups, so that samples of the lower weight groups of trapped mice are not numerically comparable with those from the ricks, where more complete popula tions were obtained.
Description of environments
Cold stores provide environmental conditions which are fairly constant throughout the year. The temperature is permanently at least 17° F below freezing (varying in different stores from -5 to 15° F ( -21 to -10° C), according to the purpose for which the store is being used), and the diet is entirely meat. Mice will take beef, m utton or bird, their preference being for the la st; in some stores bags of frozen kidneys proved attractive. A crate of feathered pigeons not only affords food, but the feathers provide excellent material for nests, which were seen by the writer when visiting a cold store. They will also make deep holes into the meat, in which they make nests out of the hessian bags with which it is covered. The fur of hares and rabbits is also used as nesting material. The mice are often introduced into the cold stores with the meat. When brought from overseas, the meat is sometimes found to be already infested when removed from the cold stores of the ship. The lighting of cold stores is entirely artificial, and is only on when the goods are being moved, so th at for most of the time the mice are living in complete darkness. Mice thrive under these conditions, and exceed in size those from the other environ ments from which supplies were obtained.
The buffer depots are Ministry of Food storehouses, which may be either perfectly new rat-proof buildings or some large building such as an entertainment hall, school or factory, which has been requisitioned. Practically all the buffer depots from which supplies were obtained fall into the latter category and are scattered all over Britain, even as far north as the Isle of Skye. The buildings are unheated, with wooden floors, brick walls, and rather poor lighting. For the purpose of this investigation only those buffer depots storing sacks of flour and sugar, that is, the vast majority of those from which supplies were received, are included. The floui was white (not 'N ational') and formed the staple diet of the mice, although some times they nibbled at the sugar. The sacks are piled up into large stacks among which they live.
The corn-ricks from which samples were obtained were within about 30 miles o) Oxford. The mice live on the grain which they nibble up into characteristically small pieces, thus damaging a lot more than is actually eaten. They are distributee throughout the whole rick from top to bottom and even live and nest in the eartl nd decaying m atter under the rick. The invasion usually begins at the top, as is o often the case with rat infestations, and then spreads through the whole rick ntil it is completely riddled by mice. The nests are usually made by eating out a mall cavity in the sheaves, about 3 in. in diameter, and lining this with chaff nd nibbled ends off bits of straw. Sometimes they are made only of chaff, or they lay be in the more compact form of a ball made out of the stems of the corn. A § hey are loose structures they fall to pieces at the slightest touch, so considerable are was taken to obtain complete litters. Although the mice living inside the rick lust be in complete darkness, they come out to the entrance of their tunnels a ood deal during the daytime and are often seen darting about on the outside from ne hole to another, or sometimes just sitting in the entrance nibbling corn. Ir L. S. V. Venables has provided me with some unpublished observations which e made on internal rick temperatures near Oxford, from 12 February to 2 March 942. The temperatures inside the rick varied considerably, but did not fall as >w or reach such a high level as those outside. Ricks are usually built during the months of*August and September, and for le first couple of months show few signs of mouse infestation, though they may ave already been infested by a few which have been living in the fields or neighouring farm buildings. I t also often happens th at the mice are carried in the leaves of corn when they are carted off the field to build into a rick. The majority of ricks from which samples were obtained were threshed in ecember and January and so had been standing for 4-5 months. Most ricks are ireshed by July, so that there are few records from this time until December hen the new ricks are once more noticeably infested. The rick is therefore only a mporary environment. In all the above environments the mice are actually living in and upon a practicly unlimited food supply of a particular kind, which also provides them with >ver and a certain amount of protection from predators. In the urban habitats the mice are often obliged to run into the open to obtain Leir food. This means that in most cases their feeding will be more sporadic than iat of mice living in the other environments, and th at they are exposed to greater mger from predators. Their food supply tends to be very varied, and from some calities somewhat limited in quantity. The temperature is usually about 'room m perature'. 4
Methods oe recording and grouping data
The details of each mouse were entered on the Copeland-Chatterson 'Paraount' punch cards, size 3 x 5 in. (see figure 1 ) designed by the Bureau of Animal Dpulation for rat records. This system is most convenient and saves both time Ld labour. Each mouse was given a serial number. The localities from which the specimens me were denoted by means of code numbers. The date on which the animal was caught and the method of killing, whether by break-back trap, hand, poison, or fumigation, was also noted.
All individuals were sexed, and were weighed separately except in the case of complete litters, where the total litter was weighed and divided by the total number of young to give the mean weight of the nestlings. The weighings were read to the nearest hundredth of a gram, and recorded in tenth of a gram units, in such a way that, for example, all measurements from 12-40 to 12-49 g. were grouped as 12-4 g. In the case of pregnant females, the parent and embryos were first weighed as a whole, the uterus and embryos were then removed and weighed to the nearest hundredth of a gram, and the result subtracted from the original weight of the mother.
• F em ale C orpora lu te a, p rese n t or ab sen t P la c e n ta l sites a n d sp o ts in u te ru s if p rese n t W h e th e r p re g n a n t N u m b er of em bryos W eig h t of em bryos Sex C ondition of pelage W eig h t Skull, w h eth er k ep t B o d y le n g th Skin, w h eth er k ep t T ail le n g th M ale S perm in ca u d a epididym idis, p rese n t or ab sen t W eig h t of te stis T op holes: fecu n d ; $, p re g n a n t; young, a d u lt; u rb a n , r u ra l; coding for y ear (4 1 ' onw ards a n d w eek (fixed a rb itra rily in 52 u n its for a basic y e a r); coding for lo cality n u m b e r; spare n u m b e rs 1-32, for m e th o d of c a p tu re or d e a th , w eight groups, etc.
In tabulating the samples, the mice were allocated to weight groups of 2-5 g., the lowest weight group being from 0-5 to 2-4 g., as naked nestlings always weighed over 0-5 g. For some purposes, e.g. when considering the percentage number of adult females pregnant throughout the year, larger weight groups of 5-0 g. were used, which is much more satisfactory when some of the samples are rather small.
The condition of the reproductive organs of the females was determined by making a median incision on the ventral surface of the abdomen and examining the ovaries and uterus in situ. The presence of spots or placental sites in the wall of the uterus was noted, and if the female was pregnant the number of embryos in the left and right horns recorded.
The condition of the reproductive organs of the males was determined by opening the left scrotal sac and removing the testis, which was weighed to the nearest milligram, without any investing tissue or epididymis. The cauda epididymidis was teased out on a slide and examined microscopically for sperm. Usually these occurred in large numbers or not at all; but there were some cases in which a few spermatozoa only were visible, this condition being usually associated with a testis weight of between 20 and 30 mg. I t is known th at it is necessary for a large number of sperms to be present round the egg if successful fertilization is to take place. Therefore, although it is difficult to assess whether some of the intermediate forms were fecund or not, it is more probable th at they were not, and they were recorded as non-fecund. I t was found th at a testis weight of 30 mg. or over was almost invariably associated with fecundity, that is, with a large number of sperms in the cauda epididymidis. Below a weight of 20 mg. the cauda was nearly always without sperms, th at is to say, the males were non-fecund. Occasionally, however, testis weights between 20 and 30 mg. were associated with large numbers of sperms and the animals therefore fecund. After the examination of over a thou sand individuals, however, the writer found th at if the tubules in the cauda were visible to the naked eye they invariably contained quantities of sperms and th at therefore the individual would be fecund. This greatly simplified the routine work, as the cauda could be examined in situ with the naked eye. Sperm smears were made in any doubtful cases and examined microscopically. Moreover, it followed that further weighing of the testis was quite unnecessary. I t was also found th at below a body weight of 9 g. the males were invariably non-fecund, and so could be recorded as such without further examination.
Any additional points of interest, such as unusual pelage colour, or the presence of some disease, were also recorded on the punch card.
In subsequent grouping of the data the year was divided into thirteen 4-weekly periods, commencing from 8 January 1942, the date upon which the first specimens were killed, and the weeks were numbered serially 1-52, the first week being 8-14 January. This method obviously provides a much better basis for com parison than the variable calendar months.
Size of litter
The size of litter depends upon two main factors, the number of eggs fertilized and the amount of foetal elimination. Brambell (1928) records for a large number of laboratory-bred albino mice an average number of maturing follicles of 9-3, associated with an average size of litter of 6-34, i.e. a foetal elimination of approxi mately one-third.
Data regarding the size of litter have been given by various workers. Robertson (1916) found an average of 5T5 associated with the high variability of 42-8%; Parkes (19266) found the average litter size of 1872 albino mice to be 6T 8 ; Merton (1938) found an average size of 7*0 out of 504 litters of albino mice; and Gates (1925) an average of 7*4 with a range of 2-12 for 106 litters of a random-bred strain of laboratory mice. 
to ta l 14 9 -6 6 24 59 averag e 6-43 5-78 -5-83 4-83 5-75 5-83 ±0-31
In the present investigation only a few nests were taken from environment other than ricks. From the latter there were obtained 59 complete litters con tabling 344 mice. These were taken between April 1942 and April 1943. The averag number per litter is 5-83 ± 0*31, which is about half a mouse below the average 0 the data for the laboratory mice given above; there is a wide range in the size c litter, from 2 to 13, which is in agreement with the records of Robinson and c Gates, assuming th at communal nests were not included. Nests containing a larg number of young are often communal. A number of these were found in th ricks, the young belonging to two or three litters. The particulars are given i: table 1.
Most ricks are threshed before June, and the new ones have not been erected long enough to become thoroughly infested by October, so th at only a few complete litters were obtained during the summer months. Any significance which might be thought to be attached to the absence of larger litters during this period is discounted by the small number of litters taken.
. S e x r a t i o
The proportion of males and females in the total of 5468 wild mice (M. musculus) examined by the writer during the 52 weeks from 8 January 1942 to 7 January 1943, from all four environments taken together, is 2627 males and 2841 females. The ratio is 92*5 males to 100 females, a male percentage of 48-04 (tables 2-4).
(a) Sex ratio and environment
The distribution of the total number among the several environments is given in table 2. The figures as a whole show a preponderance of females, but th at this is entirely dependent upon the numbers for the ricks. The yf test (Fisher 1936) does not show any statistically significant difference in the distribution of the sexes as between urban and buffer depots, urban and cold stores, or buffer depots and cold stores; and in all these three environments the percentages may be looked upon as approximations to 50 %. When the numbers for the three groups are added together the approximation becomes exceedingly close (table 2). In the case of T a b l e 2 . T o t a l s a n d p e r c e n t a g e s o p t h e s e x e s the ricks on the other hand the ratio is clearly different; and the y2 test applied bo 2 x 2 contingency tables, using Yates's correction for continuity, indicates significant statistical differences in sex distribution as between ricks and domestic iXc = 14-33 with one degree of freedom, giving P = 0-01) and between ricks and buffer depots (y2 = 9-76 with one degree of freedom, giving P = 0-01), and a lesser difference between ricks and cold stores, which is on the border between signi ficance and non-significance (y2 = 3-79 with one degree of freedom, giving P of 0-05). 
FOR THE D IF F E R E N T ENVIRONM ENTS

Reproduction of the house-mouse in different environments
) Sex ratio and season
The ratio between the sexes does not undergo seasonal change in any of the three environments-urban, buffer depots, cold stores-the 2 test indicating th at the differences in sex ratio throughout the season are, for each of these environments taken separately, not greater than may reasonably be referred to chance (table 3) . Similarly, there is no difference of statistical significance between the samples from the three environments named, for any one and the same 4-weekly period; in one case only (30 April-27 May) does the probability th at the differences recorded are due to chance fall as low as 5 %.
The rick samples (table 4) are not so complete, but they support the theory of seasonal consistency, while confirming generally the evidence of the totals as to numerical preponderance of females in the ricks, in contrast to the numerical equality between the sexes found elsewhere. Parkes (1924a), however, found th at the sex ratio varied with the breeding season in laboratory-bred mice; the pro portion of males was lowest in the height of the breeding season, i.e. May-June, and highest at the extreme end, i.e. October-December. A similar phenomenon has been observed among dogs (Heape 1907) and among albino rats (King & Stotsenburg 1915) . X2 as evidence re seasonal hom o g en eity = 4-68 n = 5 P n ea rly 0-50, i.e. n o t significant
The question arises as to whether the ratio found in the rick samples represents a biological phenomenon or whether it is due to the method of sampling, a larger number of males escaping than of females. Against the latter suggestion is the fact th at the numbers for 10 December-7 January are made up of several rick populations, which, though not quite complete, are fairly so, and the same ratio obtains here as is the case on the average for the smaller samples. In this con nexion it is of interest that the results of observations by Naumov (1936) among voles, Microtus arvalis, living in natural conditions, agreed with those of Rorig and Krampe who had previously found th at during the summer and autumn, i.e. the breeding season, there were more females than males.
(c)
Sex ratio and weigh I t was found by members of the Bureau of Animal Population that among samples of rats obtained from corn-ricks, there was a slight preponderance of males among nestlings and animals of lighter body weight, whereas in the heavier weight classes females outnumbered males. In order to find out whether a similar switch over occurs among mice the data have been grouped as in table 5. T he sm aller n u m b e rs given for th e rick m ice in th is ta b le as co m p ared w ith th e num bers in ta b le s 2 a n d 3 are due to th e om ission of ce rta in m ice w hich w ere ex am in ed alive. * F o r each class th e cold sto re m ice are ap p ro x im a te ly 2-5 g. heavier.
Among the nestlings of all environments there is a preponderance of females, though except for the ricks the numbers are not large. In the non-fecund active mice the preponderance remains with the females in the rick samples but passes to the males for the other environments. In the lighter fecund class the same sex is favoured for each environment as in the non-fecund class. In the heavier fecund class a switch-back in favour of the females which is shown by the test to be of statistically significant proportions, occurs in urban, buffer depot and cold-store samples, so that in all environments the females now once more predominate. Cole & H art (1938) state th at pregnancy stimulates skeletal and tissue growth in the rat, so that a similar suggestion may be made for the mouse, to account for the switch-back referred to. Weight is a rough criterion of age, but were it possible to group the animals accurately according to age some of the females in the fourth class would on this view have to be put back into the third. It will be noted th at for the combined fecund class numbers the sexes approximate to numerical equality in the urban, buffer depot and cold-store mice, particularly the two former. The persistent numerical predominance of the females at all weights in the rick mice is noteworthy. The sex ratio of laboratory-bred albino mice was found by MacDowell & Lord (I925) 1° be equality; they obtained 261 males and 262 females from 106 litters. Equality was also found by Gates (1925) for 700 laboratory-bred young from 106 litters. Parkes (1924a), dealing with over 1000 albino mice from 157 litters, records a ratio of 118 males to 100 females, that is to say 54-13% males, and refers to Darling as finding a rate of 133-8 males to 100 females for 255 white mice, a male percentage of 57-23. Chappellier (1937) records for 207 post-nestling 'common mice' living under natural conditions a proportion of 110 males and 96 females, a male percentage of 53-30.
Weight distribution
Tables 6-8 show the weight distribution of mice obtained from all environments between 8 January 1942 and 7 January 1943.
On reviewing the weight distribution of active mice (table 6) it becomes clear th at the trapping methods employed in the cold store, buffer depot, and urban environments are selective, a large number of the small mice, those in the lighter weight groups, failing to be caught. The weight distribution in the rick samples is much closer to what might be expected in a normal population and also from the pregnancy rates, though even here it appears th at a certain percentage of the younger members of the population may have escaped; one would have expected higher figures in the lower weight groups. The weight distribution of active mice from three fairly complete rick populations is given in table 8, and shows such a tendency.
As the samples from cold stores, buffer depots, and urban habitats were all obtained by trapping, their weight distributions are comparable with each other, but not with those from the ricks. Their mean weights are the means of the trapped members of the population and are therefore biased in favour of the heavier weight groups.
The mean weights of the cold-store mice are markedly heavier than the means for the other environments. Their greater weight is due to a general increase in size, not to excess fat. The y2 test between the distributions of the weights of fecund females from the cold stores and buffer depots gives y2 = 159-434, which, with n = 10, gives a value of P much less than 0-01, indicating The greater weight probably reflects the effect of conditions of life in cold stores.
The difference between the distributions of weights of buffer depot and urban samples is also of statistical significance; again comparing the fecund females y2 = 30-922, which, for 7 degrees of freedom, gives P less than 0-01. However, it seems doubtful whether this significance is biological; it may merely be the result of differences in sampling.
The heaviest female recorded weighed 40-40 g. and is from a cold store. This is 10 g. heavier than the heaviest female from any other habitat, the next heaviest being one from an urban habitat and weighing 30-40 g. It appears also to be the heaviest wild specimen of Mus musculus so far recorded. The heaviest male is also from a cold store; it weighed 31-0 g., only a little heavier than the next heaviest, from a buffer depot, which was 30-3 g.
Tables 6-8 also give the coefficients of variation. It will be seen that the coeffi cients of variation for females from all habitats excluding ricks are very similar. The same is true of the males. On the other hand, the variability is greater in the females than in the males. In the ricks, by way of contrast, there is no substantial difference in variability between male and female. The query arises as to whether the difference between male and female variability in the other habitats reflects an occurrence in nature or is merely an indication of selective trapping.
The percentage of females for each weight group has been included in the tables. The trend of these percentages in relation to increasing weight, as seen in table 6, is in line with the discussion in the section on sex ratio and weight above. Table 7 shows that among fecund mice, females predominate at both the lighter and heavier ends of the scale, whereas in certain intermediate weight groups (15-17-5 g.) males are more numerous than females. The predominance of lighter females in the lower weight groups indicates th at fecundity is reached by the females at a lighter weight than is the case in the males.
. F e c u n d i t y (a) Criteria of fecundity
The index of fecundity in the female which is adopted in the present investiga tion as being in the view of the writer the most satisfactory, is the presence of corpora lutea in the ovary. The condition of the vaginal orifice alone, whether perforate or imperforate, is not a reliable criterion as to whether the individual is capable of becoming pregnant. Parkes (1925) found an interval of a week between the establishment of the vaginal orifice and the first ovulation, although Engle & Rosasco (1927) found, as the result of the examination of 100 female albino mice, that ovulation usually occurs within 24 hr. of its opening. There is thus a margin of uncertainty in addition to which the vagina may be forced open accidentally during examination. The condition of the uterus is a useful indication of ovulation, as after the first oestrus it becomes enlarged.
The criterion of fecundity applied to the males is the presence of a fairly large number of sperm in the cauda epididymidis, which, as has already been stated, can be determined with the naked eye.
(
b) Weight and fecundity
The attainm ent of fecundity in relation to weight is indicated in tables 9 and 10. Supplementary to the tables the weights of the lightest fecund individuals for each environment may be recorded, as follows: cold stores, female 8-0, male 9-0 g .; buffer depots, female 7-9, male 10-3 g .; urban, female 8-2, male 9-0 g .; ricks, female 8-6, male 10-4 g. Summarizing these particulars of fecundity the following points will be noted. No females were found to be mature below the 7-5 g. weight group, and very few males below the 10-0 g. group; the lightest fecund male recorded for each environ ment is heavier than the lightest fecund female; and the weight at which fecundity becomes general is for each environment a heavier one for the males than for the females. As compared with the mice from the three environments, those from the cold stores exhibit a retardation of fecundity in relation to weight. For the three environments, urban, buffer depots, and ricks, females weighing 15 g. or over were always found to be fecund; for cold-store mice the same was true for mice of 17-5 g. or over.
Data for the relation of the attainm ent of fecundity to weight are scarce. Engle & Rosasco (1927) found that among 100 female albino mice the weight at which the vagina opened ranged from 10 to 16 g., with a median of 13 g. This is generally similar to the findings in the present investigation. For environments other than cold stores a few mature females were found which weighed about 8 g. (the lightest weighing 7-9 g.), and at 15 g. all were mature, m aturity being thus reached at rather a lower weight than in the albino mice of Engle & Rosasco. I t would appear th at a closer approximation to their figures is given by the mice from the cold stores. They remark that in the laboratory mice with which they worked, a range of weight from 10 to 16 g. corresponded to an age from 28 to 49 days.
•
Fertility
The degree of fertility among the females may be measured either by the number of adults pregnant or by the number of embryos per adult female. Advan tages and limitations apply to both methods, so th at both have been used in this work.
A
. Pregnancy rates
Pregnancy rates correspond pretty accurately with litter rates. It does not appear likely th at all embryos are often resorbed. In 377 pregnancies only one case of this was found (see p. 277). J. S. Perry (1945) only found three cases of the total absorption of all embryos out of 131 pregnancies in wild rats.
(а) Pregnancy rates and weight
In absence of knowledge of the age of the mice, the pregnancy data are grouped in relation to weight (table 11a) . Besides illustrating the increase in percentage pregnancy associated with increase in weight, table 11 also shows th at pregnancy percentages in relation to weight differ in different environments. The buffer depot mice occupy an intermediate position between those from cold stores and those from ricks, a higher proportion of the rick mice becoming pregnant at a somewhat lighter weight, and of cold store mice at a considerably heavier weight. The scale adopted in the table makes it appear th at the difference in weight between coldstore mice and those from the buffer depots in relation to a similar frequency of pregnancy is some 5 g., and analysis by means of a scale of smaller units does not materially affect this conclusion (see table 11b ). There may be an association between these differences and temperature. The ricks afford the warmest environ ment, while the cold stores are uniformly the coldest. Another factor to be borne in mind is the lesser liability to disturbance of the mice in the ricks as compared with those in the other environments, particularly the urban.
The lighter members of the urban samples show very similar pregnancy rates to those for mice of similar weights from the buffer depots, but the pregnancy rate does not rise with weight jn the appreciable way in which it does among mice of the other environments.
(б) Seasonal pregnancy; and correction for weight
In studying the seasonal incidence of pregnancy by crude percentages an error might be introduced by differences in the weight composition of the samples. In w eight group g-7-5-12-5-17-5-22-5-27-5-32-5-37-5-to ta l P r e g n a n c y p e r c e n t a g e s o f f e c u n d f e m a l e s i n r e l a t i o n t o w e i g h t f o r m i c e f r o m d i f f e r e n t e n v i r o n m e n t s f r o m 8 J a n u a r y 1942, t o 7 J a n u a r y 1943 buffer d epo ts u rb a n ricks cold stores
% ' % n u m b er p re g n a n t p re g n a n t n u m b e r p re g n a n t p re g n a n t n u m b e r p re g n a n t p re g n a n t n u m b e r p re g n a n t p reg n a n t u rb a n % n u m b e r p re g n a n t p re g n a n t p re g n a n t n u m b e r p re g n a n t p re g n a n t n u m b er p reg n a n t p reg n a n t 5-00 order to overcome this difficulty the standardized percentages were calculated for each 4-weekly period by the ' indirect ' method. The ' observed ' number pregnant in each 4-weekly period was divided by the number 'expected' to be pregnant. This 'expected' number is calculated on the assumption th at the average weightspecific pregnancy rates observed over the whole period were actually in operation during each 4-week period. The ratio so obtained is multiplied by the percentage over the whole period of fecund mice of all weights which were pregnant. observed no. of pregnants for given 4-week period average % pregnant for whole period (one year), expected no. of pregnants as derived from the totals, for same 4-week period Thus (table 12) the crude percentage pregnancy for buffer depot mice for the 4-week period 8 January to 4 February, is 25-71, and the standardized percentage (25-64) is obtained as follows:
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269 Table 12 , constructed in this way, gives the standardized pregnancy percentages for each 4-week period for fecund mice for each of the four environments. The material is set out in graphic form in figure 2. Table 12 shows th at the standardized percentages do not differ materially from the crude percentages, which indicates a general similarity in weight distribution in each 4-week period. It will also be noted that breeding takes place freely in all environments through the year (see figure 2) . As the weight distribution of the cold-store mice is so different from the others they must be considered separately, and will be discussed later.
' Although it appears from the graph (figure 2) that there m ight be some seasonal differences in the pregnancy rates of the buffer depot and rick mice, the y2 test for each environment considered separately throughout the year gives a value of P which is non-significant. The only indication, and th at not a very definite one, of 
■(c) Comparison between the samples from different environments
The question arises as to whether the differences in pregnancy rate which occur between the mice from different environments are of sufficient significance to indicate different rates of breeding attributable to different environmental con ditions. To test this the data from the buffer depot, urban and rick environments are compared for each 4-week period. The buffer depot and urban mice show no significant differences (y2 = 11*579, n -11, P = 0*50-0-30) and may therefore be grouped as 4non-rick' mice with which the rick mice are compared. On three occasions the rate for the rick mice is significantly higher than th at for the 'nonrick' (5 Feb.-4 Mar., y2 = 4*928, n = 1, n = 1, P =0*05-0*02; .17 Sept.-14 Oct., y2 = 13*935, = 1, = 0*01), and as can be seen from figure 2 the standardized percentage of fecund females pregnant is nearly always at a higher figure than that for the other environments.
It has already been shown (tables 6 and 11 a , b ) th at cold-store mice stand well apart from those from other habitats in being heavier, but putting aside the resulting difference in incidence of pregnancy at similar weights, there is no marked dis similarity between the pregnancy rates of cold-store and other mice. There is the same tendency to the association of increased pregnancy percentage with increase in weight, breeding continues throughout the year, and (table 12) fluctuations of statistical significance in the intensity of breeding from season to season are not revealed by the y2 test. I t will be seen indeed by reference to table 12 and figure 2 that the standardized percentage pregnancy curve for cold-store mice runs remark ably closely with that for domestic samples. The behaviour of the cold-store mice is of interest as it might have been expected th at the pregnancy rate would have been markedly affected by the continuous low temperature (below freezing) and the meat diet.
(d) Annual productivity
The average proportion of fecund females pregnant during the year is 0*2194 + 0*0199 for urban, 0*3166 + 0*0208 for flour buffer depot, 0*4060 + 0*0227 for rick and 0*2653 + 0*0193 for cold-store mice. Each of these figures can be interpreted as the average rate of litter production per 14*5 days, the period of gestation during which pregnancy is visible to the naked eye. To obtain the yearly rates, together with their standard errors, each of the above is multiplied by the factor 365/14*5 = 25*17. The productivity figures thus obtained are as follows: urban 5*52 + 0*50 ricks 10*22 + 0*57 flour depots 7*97 + 0*52 cold stores 6*68 + 0*49
The theoretical maximum number of litters which may be produced by one adult female mouse during a year, assuming th at fertilization takes place at each post-partum oestrus, can be calculated on the assumption that the gestation period is prolonged from 19*5 to 27*5 days, by the addition of 8 days which may be taker as the average period by which the gestation period of suckling mice is prolongec (see p. 250). This gives the maximum number of litters per pregnant female pel annum as 13-14. I t will be seen that the actual annual productivity figure for the rick mice ii approaching this theoretical maximum.
£>. Embryo rates
For a fuller knowledge of fertility some study of embryo rates must be under taken. If all embryos were born it is clear th at embryo rates could be used t calculate fertility with considerable accuracy, but as indicated above, in the se c tio dealing with size of litter, Brambell finds for certain laboratory-bred mice a foets elimination of approximately one-third. Actually in the present investigation 5 complete litters are recorded from the ricks, with an average of 5*83 nestlings pc litter (table 1), which is not very different from the average of 5*37 embryos for 22 pregnant rick females (table 16, p. 277). It would thus appear that embryo couni as carried out in the present investigation, in which only those embryos have been counted which are visible by the naked eye and deducting the 3 % (37 out of 1257) which are evidently undergoing resorption, may be taken as being substantially equivalent to fertility rates. A deduction of a further 3 % for estimated further resorption as yet undisclosed may be made from such embryo counts to give a corrected figure for the number of young expected to be born. In the present instance the application of the correction reduces the expectation to 5*21.
(а) Embryo rates, weight and environment As in dealing with the pregnancy rates, weight is, in the absence of knowledge of age, taken as the basis of classification. In studying pregnancy rates the percentage pregnancy was found, however, to be influenced by weight, and a correction had to be introduced before valid comparisons could be made between different samples. It is desirable to find out whether the number of embryos in the uterus is also related to the weight of the parent (tables 13, 14). I t might appear on first sight, on reference to the means given in table 13, th at in spite of some irregularity there is some relation between the mean number of embryos and the weight of the parent, for buffer depot, urban and rick mice. This was tested by the method of the analysis of variance, as also the relation between the environment and the number of embryos for the same environments, and it was found th at neither weight nor habitat is statistically significant. Similarly, it was found among the 3old-store mice (table 14) , by use of the same test, th at there is no association between the number of embryos and the weight of the parent.
It has already been seen in the section dealing with pregnancy th at the coldstore mouse reaches on the average a greater weight before breeding than is the sase for mice from other environments. Tables 13 and 14 ( figures 3-6) show that bhe mean number of embryos per pregnant female is greater in cold-store mice than in those from other environments. The difference between the mean number of embryos in the cold stores and th at of the other environments, divided by its standard error, gives the statistically significant value of = 3-5.
To gain some idea of the frequency distribution and average number of embryos among pregnant females of Mus musculus generally, those from the cold stores are best omitted, the environment hardly ranking as a ' natural ' one. The best indica tion is obtained by summing the data for the other three environments as in the Last column of table 13. The mean value is 5*60 ± 0-08.
(б) Seasonal differences
From the figures for the average number of embryos per pregnant female which are given in table 15, it does not appear as though there was any consistent increase or decrease in fertility at any particular time of the year. The samples are too small to be tested statistically by the analysis of variance, but the differences which do occur may well be explained by the small number in the sample and the wide range of 2-13 in the number of embryos which a pregnant female may bear.
(c) Annual productivity (i) In terms of the number of embryos. On p. 272 the productivity of mice from the various environments was stated in terms of litter production (without prejudice to size of litter) to be for urban habitats 5-52 litters per annum, buffer depots 7-97, ricks 10*22 and cold stores 6*68. Multiplying each of the first three productivity figures by the average number of embryos per pregnant female for the three environments taken together (table 13) the embryo productivity is as follows: urban 30*91, buffer depots 44*63, ricks 57*23. For the exceptional environ ment of the cold stores the equivalent figure is 42*55.
n u m b e r of em bryos F ig u r e 3. D istrib u tio n of em bryos of 95 p re g n a n t fem ales of M u s m usculus from u rb a n h a b ita ts . n u m b e r of em bryos F ig u r e 5. D istrib u tio n of em bryos of 186 p re g n a n t fem ales of M u s m usculus from co rn ricks. n u m b e r of em bryos F ig u r e 4. D istrib u tio n of em bryos of 151 p re g n a n t fem ales of M u s m usculus fron flour buffer d ep o ts. n u m b e r of em bryos F ig u r e 6. D istrib u tio n of em bryos of 13 p re g n a n t fem ales of M u s m usculus froi cold stores. w eight group of p re g n a n t fem ale (g.)
- (ii) In terms of the number of daughters born. The percentage number of males to females among nestlings is given in table 5. Using these figures it is possible to calculate the number of daughters produced per pregnant female per annum by multiplying the above embryo productivity figures by their respective ratios for each environment. The results are as follows: urban 16-22, buffer depots 24-79, ricks 31-51 and cold stores 23-15.
(d) The distribution of the embryos in the uterus
In 377 pregnant females the distribution of the embryos between the right and left horns of the uterus was noted in order to ascertain whether it is random. Table 16 shows the results obtained. In one instance a total absorption of all the embryos in both horns was noted.
It is at once evident th at there is an unequal distribution of embryos between the two horns, and th at this is in favour of the right horn. In each habitat con sidered separately the total number of embryos in the right is greater than in the left, giving a grand total of 2094 embryos, of which 1107 are in the right horn and only 987 in the left. This predominance of embryos in the right horn is statistically significant, the value of P obtained from y2 between the totals, with = 1, being approximately 0*01. A much more sensitive test, however, is to compare the actual distribution in the right and left horns with the expected binomial distribution ( | + \) n, n being the number of embryos. Testing this distribution by the y2 obtained by comparing the observed with the binomial for each frequency (grouping the data when the expected frequency is below 5) gives y2 = 44-0239, which with 20 gives a value of P less than 0-01 which is highly significant.
It is difficult to suggest why there should be this predominance of embryos on the right side. It might be due either to an ovarian or uterine function, i.e. an uneven distribution of follicles between the two ovaries or an uneven mortality in the uterus. As the number of corpora lutea in the ovaries was not counted, com parisons between the number of corpora lutea and the number of embryos cannot be made. Also it is not possible to ascertain the amount of transference which may take place from one side to the other, via the junction of the two horns. From the data obtained (table 16) the suggestion arises th at embryos may be absorbed more often in the left horn than in the right, affording some slight evidence in favour of differential uterine mortality as the explanation.
Biased distribution in favour of the right horn does not appear to have been noted in laboratory bred mice or in other rodents, where the distribution is entirely random. Thus Danforth & de Aberle (1928) examined the distribution of the AND L E FT HORNS OF THE UTERUS n o rm al em bryos n u m b e r p re g n a n t fem ales reso rb in g em bryos foetuses of 500 pregnant laboratory-bred mice and found 1579 in the left as com pared with 1594 in the right, and Parkes (19246) found the total distribution of the embryos of 13 pregnant female laboratory-bred mice to be 57 in the right horn, and 59 in the left. The most common distribution for wild musculus was found to be equality, i.e. 3 in the right and 3 in the left horn, the modes of the distribution for the two horns separately also being 3 left and 3 right. Danforth & de Aberle (1928) found the most common association of foetuses in 500 uteri of laboratory-bred mice to be 3 left with 4 in the right, with separate distribution modes of 3 in the left and 3-4 in the right. They also found the modal number of foetuses to a Utter to be 7, against 6 for wild Mus musculus in the present investiga
_A ________
D i s c u s s i o n
Mus musculus differ from all other British wild rodents in reproducing at a very even rate throughout the year. The typical breeding season for British wild rodents shows a cessation of breeding during the winter months from about October to February, e.g. Microtus agrestis has a breeding season which lasts from February or March to September or October (Baker & Ranson 1933) . In the brown rat, Rattus norvegicus, breeding is very low from November to February except for those which live in the corn-ricks where some 28% of the adults were pregnant against 3 % for the non-rick females, the peak period for both environments being in April (Venables & Leslie 1942) .
The low rate of pregnancy found among the urban mice as compared with that for other environments is probably associated with the comparative instability of their habitat, i.e. the greater amount of disturbance to which they are subjected, and their more scanty diet.
In the flour depots the diet consisted of nothing but white flour, which one might expect to be a very unsuitable diet for optimum reproduction. I t might be sup posed th at the tendency to eat their young which occurs in mice may be more pro nounced among the mice in this environment on account of their apparently deficient diet. The pregnancy rate is, however, higher than either th at for the cold store or urban environments. Here again the mice suffer little from disturbance either from man or natural predators.
It does appear though that the complete diet of flour is the cause of a skin disease first noticed by Mr Charles Elton among some of the mice particularly the males. This is characterized by a very thin pelage, bald patches and crumpled and torn ears. It was most prevalent among the mice from one particular flour depot, but its occasional occurrence among those from others supports the view that it is due to the diet and not a weakness peculiar to a particular strain. The majority of the depot mice are unaffected and appear to be quite normal and healthy.
The rick is a temporary environment but while standing provides a stable and secure habitat, with no great extreme in temperature and an unlimited food supply of grain. The mice living in it are comparatively free from predators such as weasels, stoats, kestrels, owls, etc., and are afforded very favourable conditions for rapid increase. The largest complete population of mice was 2368, counted from a nine months old wheat rick and equivalent to a density of 0-43 per cu.ft. (15-0 per cu.m.). The following sample though small represents a fairly complete population obtained from an oat rick about four months old and is typical of several of similar age which have been examined. 1  -1  -----to ta l  64  29  35  16  99  61  38  23 45-71 % fecund fem ales p re g n a n t; 37-70% m ales fec u n d ; av erag e n u m b e r em b ry o s 6-19.
The potential rate of increase of mice in a corn rick is very formidable so that, as has been pointed out by Venables & Leslie (1942, p. 66) , they may cause more damage than rats. One adult mouse eats about 3-0 g. of corn a day, so that 2000 in a rick would be eating approximately one stone (6 kg.) a day. Apart from this total consumption of grain a large quantity is wasted through being nibbled.
The conditions of the cold stores are of particular interest not only on account of the very low temperature of anything from -5 to 15° F ( -21 to -10° C) below freezing-point and the meat diet, but also on account of the practically constant nature of these features. L Parkes (19246) found th at without artificially maintaining an optimum tem perature of 55-65° F (13-18° C), his albino mice failed to breed in the months of November-February, whereas Parkes & Brambell (1928) found that kept at about 0° C with abundance of food they had regular oestrous cycles and became pregnant when copulation was allowed.
In connexion with a protein diet Cunningham & Hopkirk (1935) found th at sterility was induced in male rats fed on an excessively high protein diet of 65-82 % animal protein, i.e. dried blood, casein and meat meal, as also was found to be the case by Reader & Drummond (1925) . Female rats, however, remained fertile throughout the year. The young were healthy and normal though their size and weight were less than for stock rats, but the parents were unable to rear their young on account of their deficiency in vitamin B. No indication of this sterility has been found among the cold-store mice.
It is noteworthy that the pregnancy rate in the cold-store mice remains relatively high. This may be accounted for by the balance between the low temperature and the entirely meat diet upon which they live, as well as by the comparative lack of disturbance as compared with the mice from domestic habitats. Within their nests, made from hessian or often among the feathers of fowl, they will naturally produce a warmer microclimate in which to rear their young. Nevertheless they come out into the cold store in search of food.
As has already been pointed out, the mice from the cold stores attain a much greater size and weight than those from any other environment, which would appear to be related to the temperature.
The effect of temperature upon growth of mice has been studied by various workers. Mills (1942) gives a description of results obtained by W. Calvin in the Laboratories for Experimental Medicine at Cincinnati. Using air conditioned rooms, one simulating continuous tropical moist heat, 91° F (33° C) and 60% relative humidity, and another temperate coolness, 65° F (18° C) (relative humidity not mentioned), he found that young white mice put into the cold room continued to grow and develop at a rapid rate, but those in the hot room suffered at once from marked and sustained depression, their comparative weights at the age of 21 days being about 29 and 21 g. respectively. This greater development of the mice at the lower temperature occurs under an optimal diet, though the nature of the diet is not specified. They are not so long lived as those at the higher temperature but on the other hand have a greater capacity to resist disease.
Przibram's work (1925) supports the rules of Allen and Bergmann who con cluded that in warm-blooded species the exposed portions of the body decrease, while the size of the body increases with decreasing environmental temperature. He also concludes that such modifications are not permanently inherited.
Mice in cold stores are practically free from natural predators. Occasionally cats become acclimatized to living in the stores, but this is not usual. The meat usually remains in stacks for some time and so the mice are left undisturbed.
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